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(54) rWAPAB/IHHECKAfl AOPHUPYIOtHAH 
TO/IOBKA 

(57) l/l3o6peTeHwe othocmtcw k He(J>TeAo6wB3- 
KJiuePi npoM-dn m npeAH33H3MeHO ai« 6ype- 

HW* M 3KCn/iy3T3UMM BOA«HWX. He<t>TflHUX M 
T330BUX CKB3XMH. Uenb - nOBbllueHWe 3<J>4>ex- 

tubhoctm paSoTw rMApaB/iiiHeCKoa AopHnpyK)- 
mew ron ob km 33 cmgt o6ecneHeHM« 
CTa6niiM3auMM no/ioxeHii» noASMXHbix cexTO- 
poB bo BpeM» pa6oTbi. Ana aioro sepxHW/i w 



HHXHMW TOPUbl nOABW^HWX CCKTOPOB BWnO/1* 

HeHbi b npoAonbHOMceneHMM rMApaB/innecKOM 
AopHnpyiomeft ro/iOBKw c oxpyrneHneM no pa- 
Anycy. pdBHOMy no/iOBUHe aiwhu noABHWHO- 
ro cexTopa b npoAO/tbHOM ceMeHMM c uempoM 
b paBHoyA3^eHHOui ot sepxHero h HMXHero 
topuob cexTopa tomkc MaKCMManbHbiw A^a- 
Meip b nonepeMHOM ceMeHnn pa6oMert noaep- 

XHOCTM CeKTOpOB BbinonHeH H3 paCCTOflHUM . 

onpeAe/weMOM no MaieMaTimecKow <J>-ne, ot 
oepxHHx topuob ceitTopoB. floc/ieAHne b pa6o- 
m6m no/ioxeHMH nepeMeiuaK)TCfl 6e3 nepexo- 
cob, mto C03AaeT MauBbiroAHewuine yc/iOBwa 
pa60Tbi ceKTopoB w ynpyrow Tpy64aiowi Ana<J>- 
parMw. yMeHbiuaeT oceBbie n psAHS/ibHue na- 

Tpy3KM H3 A6T3nH rO/lOBKM W HKT. Ha KOTOpblX 

cnycKaeTC» ro/ioBxa. w noBwwaeT xanecTBO . 
pacainpfleMoro nnacTbipw b o6csahoi/i rpy6e. 
Bbino/ineHne topuob cexTopoB no paA^ycy mc- 

K/1H3M36T 3aKnMHMB3HMe M o6p330B3HMe KOflb- 

ueBoro 333opa Me*Ay cexTopaMn m 4>naHueM 
b c/iynae nosopoTa cexTOpoB. 3 wn. 



H3o6peTeHne othocmtca k He(J>TeAo6biBd- 
K>uie* npoMuuj/ieHHOCTM. b MacTHOCTM k 6ype- 

HMK> M 3KCn/iy3TaUMM BOA*HWX. He<J>TflHWX M 

rd3QBbix CKBaxcHH a/ia ycT3HOBKM nepexpuB3- 

Te/ieM B CKB3KHH3X C UenbK) BOCCT3HOBneMHfl 
repMeTM4HOCTM 06C3AHblX KO/IOHH. 

Ue/ibio M3o6peTeHM» ABnaeTCw noBwiue- 

MMe 3$<f>6KTHBH0CTM pa60TU rUApSB/lHMeCKOM 

AopHMpytoiueM ronoBxn 33 CMeT o6ecneHeHM« 
cTa6n/iM3aunM no/ioxeHw* noABuxnux cexTo- 

pOB BQ BpCMJ? pa60TbJ. 

H3 <t>nr. 1 CXCM3TMHM0 npeACT3BneH3 ruA" 
paanviHecK3fl AOpHnpywiASJi ro/ioBK3. nonepe^- 
HbiPi p33pe3: H3 4>wr. 2 - to xe. c noeepHyTbiMw 
ceiaopSMM b p36oneM no/ioxeHMii; hs 4>nr. 3 - 
cxeMa cwn. AewcToyioiUMx hs cexTop. 



fMApSB/iMMecKaa AopHnpyK)U4afl ronoaxa 
MMeeT nonyio ujTSHry 1. na KOTopyio OAeTa 
ynpyrsn Tpy6M3T3« AM3<t>p3rM3 3. Me*Ay 
<})/i3hu3mm 2 noMemeHw noflenxHbie cexTopa 
4. BepxHMM w hm>khmi4 Topuw cexTopos, npM- 

/iet3K)U4Me K 4>/13HlJdM. BbinO/IHeHbl b npoAO/ib- 

hom ceneHWH AopHnpyK>meM to/iobkh co 
cxpyr/ieHneM no psAwycy. paBMOMy no/iOBMHe 

AHMHU CeKTOpa B npOAOHbHOM nnOCKOCTM c 

ueHTpOM b p3BH0yA3/ieHH0ii ot BepxHero n 
Huxnero topuob noABMXHoro cexTopa Tonxe. 
a MdKcuMd/ibHbiii AwaMeip b nonepeMHOM ce- 
mghmw ruApaBnuMecKOii AopHMpy»OLueM ro/io- 
bkm pa6oMeii noBepxHOdn cexTopos. 
xoHTaxTupyiotueM c pscujMpfleMWM n/iacTw- 
peM, BbinonHeH Ha paccTownnn X ot BepxHwx 

TOPUOB nOABVDKHblX CCKTOpOB B OpOAO/lbHOM 
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ceMeHMii noc/ieAHwx. onpeAfc»*ewGM b coot- 
eeTCTBHM co cneayiomeM 3aBMCMMOCTbK>: 

X=^-H(0.3+sln£), 5 

rAe L - a"hh3 noABMXHoro ceKTopa b npo- 
AO/ibHOft n/iocKOCTn; 

H - paccTOflHue mokay npaMOfi, napa/i- 
ne/ibHOM npoAO/ibHOw ocm xopnyca, npoxoA«- 10 
inert nepea paBHoyAa/ieHHyK) ot aepxHero m 
HM^KHero topuob noABMXHoro ceKTopa TOMxy. 

M TOMXOfl nOABMXHOrO CeKTOpa. M3XCMM3/lbHO 

yAa/ieHHoA ot npono/ibHOM ocm Kopnyca: 

/J - yron HdKnoHa k n pOAonbHOH ocm twa- 1 5 
pasiMMecxofl AopHwpytomePi ronoBXM pa6o*4eM 
nooepxHocTM noABMxnoro ceKTopa. 

K nosepxHOCTM, npn/ieraKDmew k Awa<t>~ 
parMe. xaxAoro BToporo noABMXHoro cexTopa 
npucoeAMHeHW MeTan/iMHecKwe n/iacTMHbi 5. K 20 
nnacTMH3M co cropOHbi AMa<t)parMbi npwcoe- 
AMHeHw npoiciiaAKu 6 M3 nnoTMOM t*3hm Tax. 
mto xpa* tk3hm BbiCTynaiOT 3a xpaa fl/iaCTMH 5. 

npM C03AaHMM AaB/ieHMfl B yCTpOMCTBe^ 

Tpy6Mara» AMacJ>parMa 3 paciuMpaeTca m pa3- 25 
ABMraer cexTopu 4 ao ynopa nepe3 nnacTbipb 
8 b peMOHTOpyeMyio Tpy6y 7. flpw 3tom o6pa- 

3yK)lUMMCfl MOKAy CeXTOp3MM 60KOBOM 3330P 

nepeKpbiBaeTcn BwcTynsKHMMMM msctsimm 
nnaCTMH 5, KOTopbie npMacMMaKvrcn AMacfcpar- 30 
mom k onopHWM noBepxHOCT»M CMewHWx cex- 
topob, a icpaa npoK/iaAOK noACM6aiOTcn. 
3aKpuBan ocTaaiuMecfl 333opw no xpatiM nna- 
CTMH. npM npoTATMaaHMM ro/iOBKM Meoe3 n/ia- 
CTupb ceKTopu 4 Bee BpeM* ocTaxncfl 35 
napan/ienbHbiMM ocm i-o/jobkm. (Ipn 3axoAe 
(m/im sbixoAe) ronoBKM b nnacTbipb 8 ceKTopa 

Ha»O10HflK3TC» no OTHOUieHMK) K OCM TO/IOBKM. 

npM 3tom mact TO/ibKO nepepacnpeAeneHMe 
K/iMHOBoro TopqoBoro 333opa y c AByXCTOpOH- 40 
Hero H3 oahoctopohhmm 2y M axc. ho o6pa3oaa- 
hmji CKB03Horo tco/ibueBoro 333opa MexAy 
4)/iaHqeM 2 m cexTopaMu 4 He nponcxoAMT. a 

K/IMHOBbie 3330pbl 3an0/lH»K)TCH npox/iaAxa- 

mm M3 TK3HM. Bbino/iHeHwe pado^eM noBepx- 45 
hoctm. KOHTaKTMpyiomeM c pacuiMpneMbiM 
n/iacTbipeM noABMJKHbix cexTopoa co CMeme- 
HMeM MaKCMManbHoro AMaMeTpa. npMBOAMT x 



mx napa/inenbHOMy nepeMemeMMK) b pa6oneM 
no/)oxeHMM 6e3 nepeicocoB, mto C03AaeT HaM- 
BbiroAHeMUJMe ycnoBMn pa6oTw f\nn ceKTopoB 
m ynpyroti Tpy6M3T0M AM3<t>parMbi, yMeHbiuaeT 
oceBwe m paA^ia/ibHbie HarpyaxM Ha AGTa/iM 
ro/ioBXM m HacocHo-xoMnpeccopHwe Tpy6w, 
Ha kotopwx cnycxaeTca ronoBka, m noBbiwaeT 
KaMecTBO npM/ieraHM» pacuwpfleMoro n/iacTbi- 
p« k o6caAHOM Tpy6e. 

Bwno/iHeHMe topuob cexTopoB no paAMy- 
cy MCK/iKwaeT 3aK/iMHMBaHMe m o6pa30BanMe 
KonbueBoro 3a30pa MeacAy cexTopaMM m 4>/iaH- 
ueM b c/iyMae nosopoTa cexTopoB. 
OopHy/ia M3o6peTeHM» 
TMApaB^MMecxaR AopHMpyiomafl ro/iOBxtf 
no 3bt. cb. N? 641070. OT/iMMaioujaftC* 

TeM, HTO. C Ue/lbK) nOBWlUeHMfl 3<|>4>eKTMBHOCTM 

pa6oTbi rMApaB/iMHecKOM AopHMpyjomeft rono- 
bkm 3a CMei o6ecneweHM» ct36m/i wsaitMM nono- 

)KeHMff HOABM)KHblX CeKTOpOB BO BpCMR 
pa60Tbl. BepXHMM M HU>KHMM TOpUbt nOABM)K* 

Hbix cexfopoB BbinonHeHbi b npoAO/tbHOM ce- 
neHMM rnapaaronecKoa AopHMpynxue^ po/tobkm c6 
CKpyr/i6HM€M no p3AMycy, pasnoMy nonosMHe ahm - 
Hbi noABMXHoro ceKTopa b ynoMw HyTOM cese- 
hmm c ueHTpoM b pa BHoyAan e H ho^ ot 
BepxHero m HMx<Hero topuob noABMXHoro ceK- 
ropa tomkc a MaKCMManbHbiM AMdMeTp 8 none- 
peMHOM ceMeHMM pa60Mewi noBepxHOCTM 
noABM)KHwx ceKTOpoa Bbtno/iHen na paccTon* 

HMM X OT eepXHMX TOPUOB nOABM^HWX CCKTO- 

pOB. onpeAenneMOM b cootbbtctbmm co 

cneAywmeM 3aBMCMMocTb»o: 

X =^'H(0.3 +sln/?). 

r&e L - AHMHa noABMKHoro cexTOpa b npo- 
AO/ibHOM nnocxocTM: 

H - paccTOAHne Me^Ay npAMOfl. napa/i- 
nenbHOM npoAO/ibHOM ocm xopnyca. npoxoA fl * 
lueii sepe3 paaHoyAaneHHyio ot Bepxnero m 
HMXHero topuob noABMXHoro cexTopa Tonicy, 

M TOMKOM nOABMJKHOrO CdCTOpa. M3KCMM3/1 bHO 

yAa/ieHHOM ot npoAonbHOM ocm xopnyca; 

fi - yron HaK/ioHa x npoAonbHOM ocm tma* 
paBHMMecxoM AopHMpyiouaeM ronoBKM pa6osevi 
nosepxHOCTM noABMXHoro ceKTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(p.3+ sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

^ = y-//(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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